. FOLDABLE PORTABLE TELEPHONE 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

The present invention relates to a foldable portable 
telephone, and in particular, to a foldable portable telephone 
which is to be so folded that the main operation unit and the 
main display come to the inner side. 

2. Description of the Related Art 

As functions of portable telephones have increased, a 
foldable type comes to the main stream in order to cope with 
demands to increase displaying volume of the displays. When 
operated for phone calls or mail, a foldable portable 
telephone is operated after it is opened. In order to solve 
such an inconvenience that a user operates the portable 
telephone after opening it, there is disclosed a structure in 
which a second display is arranged at a position where 
information can be checked without opening the portable 
telephone (for example, see the Japanese Patent Application 
Laid-open No. 2002-141993) . 

However, in the conventional foldable portable telephone 
described above, there is a problem that when operated for 
calls or mail, it must be operated after opened, which is 
inconvenient for a user. 

With the structure disclosed in the aforementioned 



Japanese Patent Application Laid-open No. 2002-141993, 
although it is not necessary to open the portable telephone to 
check received mail, there still remains a problem that it " 
must be opened for sending mail. 

It is therefore an object of the present invention to 
provide a foldable portable telephone with high convenience, 
which is capable of achieving a mail. sending function and the 
like without open-close operations. 

A foldable portable telephone according to the present 
invention comprises: a body of the portable telephone which is 
foldably formed; a main operation unit for causing a function 
of the body of the portable telephone to be executed; a main 
display for displaying electronic data retained in the 
portable telephone; a sub-display arranged at a viewable 
position in the folded state; and a communication controlling 
means arranged at an operable position in the folded state. 
The main operation unit and the main display are arranged at 
positions on the inner sides of the body of the portable 
telephone when folded, and the sub-display displays the 
electronic data retained in the portable telephone. The 
communication controlling means is to be operated in the state 
that the body of the portable telephone is folded, and 
performs controlling for displaying on the sub-display the 
electronic data retained in the portable telephone and 
controlling of communications of the electronic data to be 
displayed on the sub-display. 



In the present invention, the communication control unit 
is operated, electronic data retained in the body of the 
portable telephone is displayed, and among the electronic data, 
a piece of electronic data to be controlled for communications 
5 is selected, in the state that the body of the portable 

telephone is folded. After the electronic data is selected, 
the communication control 

unit is operated again to control communications of the 
selected electronic data. 
0 Therefore, electronic data retained in the portable 

telephone can be sent or taken into the portable telephone 
while the body of the portable telephone is folded. In a case 
that the electronic data is an e-mail message which has been 
stored and retained in the portable telephone, the message can 
5 be sent while the portable telephone is folded. 

The electronic data may be Internet data registered and 
retained in the portable telephone, or Web site data obtained 
through connecting to a Web site by using the Internet data 
and stored in the portable telephone. With the electronic data, 
it is possible to upload or download data, in the state that 
the body of the portable telephone is folded, with the use of 
the Internet. 

in the present invention, it is preferable that the 
communication controlling means be configured to include a 
plurality of operation buttons. 

With this configuration, by assigning functions . of the 



communication control means to a plurality of operation 
buttons, and selectively operating these operation buttons, it 
is possible to cause the functions of the communication 
control means to be executed effectively. 

It is preferable that a plurality of operation buttons be 
arranged around the sub-display. 

With this configuration, the operation buttons can be 
operated while being checked through a display of the sub- 
display. 

In the present invention, it is also preferable that a 
plurality of operation buttons be. arranged around the sub- 
display and on a side surface of the body of the portable 
telephone. 

With this configuration, arrangements of the operation 
buttons can be set considering the functions assigned to 
respective operation buttons. 

Further, in the present invention, shapes of the 
operation buttons may differ according to the functions 
thereof . 

With this configuration, although a plurality of 
operation buttons are provided, the functions necessary for 
communication controls can be differentiated based on the 
shapes of the buttons. 

In the present invention, the operation buttons may be 
assigned a function of selecting electronic mail data as well 
as a function other than the function of selecting electronic 



mail data. In this case, the operation buttons may be assigned 
a function of playing a ring tone in addition to the function 
of selecting electronic mail data. Further, the operation ■ 
buttons may be assigned a function of displaying a schedule on 
the sub-display in addition to the function of selecting 
electronic data. The operation buttons may also be assigned a 
function of displaying on the sub-display a piece of 
electronic mail data selected from plural pieces of electronic 
mail data. The operation buttons may also be assigned a 
function of registering electronic mail data. Further, the 
operation buttons may be assigned the function of selecting 
electronic mail data or a function of sending electronic mail 
data as well as a function other than the function of 
selecting a mail message and the function of sending 
electronic mail data. Further, the operation buttons may be 
assigned the function of playing a ring tone in addition to 
the function of selecting electronic mail data or the function 
of sending electronic mail data. Further, the operation 
buttons may be assigned the function of displaying a schedule 
to the sub-display in addition to the function of selecting 
electronic mail data or the function of sending electronic 
mail data. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a diagram showing the back surface of a 
foldable portable telephone according to the present 
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invention; 

Fig. 2A is a side view showing the folded state of the 
foldable portable telephone according to the present 
invention; 

Fig. 2B is a perspective view showing the opening state 
of the foldable portable telephone according to the present 
invention; 

Fig. 3 is a diagram showing an operational flow of a 
first embodiment according to the present invention; 

Figs. 4A, 4B and 4C are diagrams showing changes of' 
contents displayed on the back surface liquid crystal; 

Fig. 5 is a diagram showing an operational flow of a 
second embodiment according to the present invention; and 

Fig. 6 is a diagram showing a mechanism for setting 
functions of a plurality of buttons. 

PREFERRED EMBODIMENTS OF THE INVENTION 

Embodiments of the present invention will be explained 
below with reference to the drawings. 

In a foldable portable telephone according to a first 
embodiment of the present invention, the body of the portable 
telephone consists of an upper casing 1 and a lower casing 2, 
which are so configured as to be opened and closed with a 
hinge 3, as shown in Figs. 1, 2A and 2B. Fig. 1 shows a state 
in which the upper casing 1 and the lower casing 2 of the body 
of the portable telephone are folded, viewing from the back 
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surface side. Fig 2A shows the folded state viewing from a 
side surface side of the casings. 

In the lower casing 2, an operation unit 27 is arranged 
on a surface which comes to the inner side when folded, as 
5 shown in Fig. 2B. The operation unit 27 is to be exposed to 
outside when the lower casing 2 is opened. The operation unit 
27 is a part where the user performs various operations of the 
foldable portable telephone, and includes a plurality of 
operation buttons. It should be noted that the operation unit 

10 27 is simply described in the Figure. In the present invention, 
a part for use in operation is provided in addition to the 
inner side of the lower casing 2, as will be explained below. 
Therefore, the operation unit 27 provided on the inner side of 
the lower casing 2 is described as a main operation unit. The 

15 lower casing 2 also includes a memory 5 for temporarily 

storing data, and a control unit (CPU) 6 for controlling the 
whole foldable portable telephone. The memory 5 and the 
control unit 6 may be provided to the upper casing 1 or the 
hinge 3, instead of in the lower casing 2. 

20 As shown in Fig. 6, the control unit 6 is so configured 

as to read out programs stored in the memory 5, to decode 
instructions input from the operation unit 27, and by changing 
the decoded instructions into electric signals, to control 
functions of the portable telephone via a serial interface 

25 (serial I/F) . Further, the control unit 6 decodes instructions 
for setting functions of buttons input from the control unit 6 
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and outputs the setting of the buttons to a function setting 
unit 30. The function setting unit 30 sets the functions of 
the buttons input from the operation unit 27 by assigning them 
to a plurality of buttons, that is, a button A 21, a button B 
5 22, a button C 23, a button D 24, a button E 25, and a button 
F 26. Upon receipt of the signals input through the operations 
of the buttons A 21, B 22, C 23, D 24, E 25, and F 26, the 
function setting unit 30 analyzes the functions of the buttons, 
and inputs the analyzed signals to the control unit 6. The 

10 control unit 6 causes the portable telephone to execute 

functions based on the signals from the function setting unit 
30. As for the functions of the buttons, there are set a 
function of sequentially scrolling data to be displayed on a 
back surface liquid crystal 11 which will be described below, 

15 a function of starting sending, a function of canceling an 

operation of the portable telephone, a function of starting a 
download, a function of completing or terminating a download, 
a function of selecting data displayed on the back surface 
liquid crystal 11, a function of releasing a selection of data 

20 on the back surface liquid crystal 11, a function of starting 
or stopping a ring tone, a function of scrolling a plurality 
of ring tones, and the like. 

As shown in Fig. 2B, a main display 28 is arranged on a 
surface of the upper casing 1, which surface comes to the 

25 inner side when closed, and is to be exposed to the outside 

when the upper casing 1 is opened. As the main display 28, an 



LCD (liquid crystal display) is typically used. The upper 
casing 1 also includes a back surface liquid crystal 11, a 
button A 21, a button B 22, a button C 23, and a button D 24 
on a surface which comes to the outside when closed, that is, 
a surface to be a back surface viewing from the main display 
27. The upper casing 1 also includes a button E 25 and a 
button F 26 on its side surface. It should be noted that any 
number of buttons may be arranged on the back surface and the 
side surfaces of the upper casing 1. In the aforementioned 
embodiment of the present invention, it is assumed that four 
buttons are arranged on the back surface and two buttons are 
arranged on a side surface. The button E 25 and the button F 
26 arranged on a side surface of the upper casing 1 may be 
arranged on a side surface of the lower casing 2, instead of 
on a side surface of the upper casing 1. The back surface 
liquid crystal 11 is an LCD (liquid crystal display), having a 
function as a sub-display with reference to the main display 
27. 

On a surface of the upper casing 1, on which the back 
surface liquid crystal 11 is set, there are provided two types 
of buttons, that is, the button A 21 and the button C 23, and 
the button B 22 and the button D 24, as shown in Figs. 1, 2A 
and 2B. These buttons A 21 to D 24 are arranged around the 
back surface liquid crystal 11. Considering the operations 
from the human engineering aspects, the buttons A 21 and C 23, 
and the buttons B 22 and D 24, set at opposing positions each 
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other over the back surface liquid crystal 11, are designed to 
be used in pairs, respectively. Further, as for the functions 
of the buttons A 21 to D 24, the pairs of the buttons A 21 and 
the buttons C 23, and the buttons B 22 and the buttons D 24 
5 have the same shapes, respectively, considering the operations 
from the human engineering aspects. In the example shown in 
Fig. 1, a pair of the buttons A 21 and C 23 are formed in a 
circular shape, and a pair of the buttons B 22 and D 24 are } 
formed in a narrow longitudinal shape along the longitudinal 

10 side of the back surface liquid crystal 11. Buttons E 25 and F 
26, which exhibit a function of scrolling electronic data on 
the back surface liquid crystal 11, are arranged on a side 
surface of the casing 1 (or casing 2). These buttons E 25 and 
F 26 are formed to have the same shape. The buttons E 25 and F 

15 26 shown in Fig. 2A are formed as rectangle. 

Since the multiple buttons A 21 to D 24 are provided in 
concentration on the surface where the back surface liquid 
crystal 11 of the casings 1 and 2 are set, as aforementioned, 
the user can send/receive electronic data by safely holding 

20 the portable telephone with both hands. Further, by setting 
the shapes of a pair of the buttons as a unit, the user can 
easily distinguish the functions of the buttons so that 
maloperations can be prevented. 

Moreover, the button A 21, the buttons B 22, the button C 

25 23, the button D 24, the button E 25 and the button F 26 are 

assigned functions set by the user beforehand. With operations 
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of these buttons by the user, information necessary for the 
user is displayed at any time on the back surface liquid 
crystal 11. 

Next, an operation of the first embodiment will be 
5 described. Fig. 3 is a diagram showing an operational flow of 
the first embodiment. 

The foldable portable telephone according to the 
embodiment of the present invention is so configured that the 
storing area of the memory 5 shown in Fig. 6 is divided into 
10 plural parts, in one part of which a program for controlling 
the operation of the control unit (CPU) 6 is incorporated, and 
using the empty storing area, mail data is incorporated. The 
mail data is prepared by the user with the button operations 
at the operation unit 27 and saved beforehand. The present 
15 invention has a feature that the mail data stored in. the 

memory 5 is to be sent without opening the casings 1 and 2 . 
Further, in the memory 5, in addition to the mail data, 
electronic data which may often be used has been stored 
beforehand even in a state that the user did not store 
20 anything. The user can perform downloading of necessary data 
or the like using the electronic data while the casings 1 and 
2 are closed. In this case, the sending address .should be 
registered beforehand. However, if the mail sending address of 
the foldable portable telephone to be used is fixed as one 
25 address, it is not required to set a mail address. In a 
foldable portable telephone, the size of- the portable 
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telephone, when speaking, . should have a size equal to a 
distance between an ear and the mouth of a human being, that 
is a size of a minimum length to make or receive phone calls. 
It is impossible to reduce this size. On the other hand, a 
5 function of making calls is eliminated when the telephone is 
folded, as the present invention. In the state of the phone 
being folded, the functions are limited to that of 
sending/receiving mails and that of accessing Web sites. 
Therefore, the size of a foldable portable telephone can be 
0 reduced as small as possible and with the reduced size, it is 
possible to secure the function of sending/receiving mails and 
the function of accessing Web sites.. Even the size of the 
folded portable telephone is the minimum one, it can secure 
the necessary size for making/receiving phone calls when the 
» casings 1 and 2 are opened, so that no problem arises. Further 
the user sets, according to his/her individuality, the 
functions of the buttons A 21, B 22, C 23, D 24, E 25 and F 26 
beforehand through the control unit 6 and the function setting 
unit 30 by operating the operation unit 27, so as to easily 
operate the portable telephone. 

Here, assuming that electronic data is e-mail, 
explanations will be given for functions to be assigned to the 
operation buttons A 21, B 22, C 23, D 24, E 25 and F 26 when 
writing/reading e-mail. 

(A) Function setting when writing e-mail: 

Operation button A 21: delete an e-mail message displayed 
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on the back surface liquid crystal 11, 

Operation button B 22: upwardly scroll an e-mail message 
displayed on the back surface liquid crystal 11 , 

Operation button C 23: reply to an e-mail message 
displayed on the back surface liquid crystal 11, 

Operation button D 24: downwardly scroll an e-mail 
message displayed on the back surface liquid crystal 11, 

Operation button E 25: scroll to a latter e-mail message 
than one displayed on the back surface liquid crystal 11, and 

Operation button F 26: scroll to an older e-mail message 
than one displayed on the back surface liquid crystal 11. 

(B) Function setting when reading e-mail: 

Operation button A 21: Cancel an operation of the 
portable telephone, 

Operation button B 22: upwardly scroll an e-mail message 
registered in the memory 5 and displayed on the back surface 
liquid crystal 11, 

Operation button C 23: send an e-mail message displayed 
on the back surface liquid crystal 11, 

Operation button D 24: downwardly scroll an e-mail 
message registered in the memory 5 and displayed on the back 
surface liquid crystal 11, 

Operation button E 25: scroll to a latter e-mail message 
than one displayed on the back surface liquid crystal 11, and 

Operation button F 26: scroll to an older e-mail message 
than one displayed on the back surface liquid crystal 11. 
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As described above relating to. writing and reading of an 
e-mail message, functions set to the operation buttons A 21, B 
22, C 23, D 24, E 25 and F 26 may be overlapped. Therefore; 
switching of the functions set to these operation buttons is 
performed by the operation unit 27. The setting of the button 
functions described above only shows an example, and the 
button functions may be set in variable ways by the user 
according to his/her individuality. The multiple buttons A 21, 
B 22, C 23, D 24, E 25 and F 26 may be preset to have 
functions at the time of shipment, and changed by the user 
according to his/her preference. 

When the user writes an e-mail message, in a case that 
the e-mail message is a reply to a received e-mail message, an 
instruction to write a reply message is output to the CPU 6 by 
using the operation button C 23. Further, by using the 
operation buttons B 22 and D 24, the user writes the message 
while scrolling it up and down. Content of the messages 
written by the user are processed to be registered using the 
main operation unit 27 (Step Al) , so as to be saved in the 
memory 5 as a stored content A, a stored content B, a stored 
content C and a stored content D(Step A2). Unnecessary e-mail 
messages are to be deleted using the operation button A 21. 
The stored content A, the stored content B, the stored content 
C and the stored content D are made to be contents to be sent 
through pushing the button A 21, the button B 22, the button C 
23 and the button D 24, respectively. When the user pushes 
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each button (Step A3), a mail message is sent (Step A4 ) . 

More specifically, in the state that the portable 
telephone is folded, the user operates the buttons E 25 and F 
26 to thereby select an e-mail message to be sent from the 
messages displayed on the back surface liquid crystal 11. Then 
by operating the operation buttons B 22 and D 24 so as to 
scroll the content of the selected e-mail message, the user 
checks the content of the e-mail message. After checked, the 
e-mail message is to be sent by operating the operation button 
C 23. For terminating an operation such as reading of an e- 
mail message or the like, the operation button A 21 is to be 
operated. 

In a case of accessing a Web site, the operation buttons 
A 22 to F 26 may be assigned functions required for the access 

As described above, the button E 25 and the button F 25 
are assigned functions of selection and releasing data on the 
back surface liquid crystal 11. This will be explained below 
in detail. Figs. 4A, 4B and 4C are diagrams showing the 
changes of the content displayed on the back surface liquid 
crystal 11. In the initial state, the stored content A is 
displayed on the back surface liquid crystal 11 as State a 
(Fig. 4A) . When the button E 25 is pushed, the content 
displayed on the back surf ace . liquid crystal 11 is changed to 
the stored content B as State b (Fig. 4B) . Similarly, when the 
button F 26 is pushed, the content displayed on the back 
surface liquid crystal 11 is changed to the stored content D 
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as State c (Fig. AC) . In this way, the user can select an e- 
mail message to be sent through checking the contents of the 
mail messages saved by himself /herself . 

Besides the aforementioned method, it is possible to 
operate with less number of buttons by switching e-mail 
messages displayed on the back surface liquid crystal 11 with 
the button E 25 or the button F 26, and sending the displayed 
e-mail message with another button. 

By applying this mail sending function, if an e-mail 
message is written and saved beforehand in a place outside the 
service area or a situation where the signal condition is bad, 
the message can be easily sent when comes to a place inside 
the service area by operating buttons without opening the 
folded portable telephone. 

It should be noted that although in the first embodiment 
an example is shown in which the back surface liquid crystal 
11 serving as a sub-display is arranged on the back surface of 
the main display 28 of the upper casing 1, the position of the 
sub-display is not limited to this position. The sub-display 
may be arranged at any position which is viewable in the 
folded state. In other words, the sub-display may be arranged 
on the back surface of the main operation unit of the lower 
casing 2, on a side surface of the upper casing 1 or the lower 
casing 2, or on a remote controller. Similarly, the button A 
21, the button B 22 and the like may be arranged at any 
position which is operable in the folded state. For example, 



17 

they may be provided on a remote controller of the portable 
telephone . 

Next, a second embodiment of the present invention will 
be explained. The structure of the second embodiment is the 
same as that of the first ^embodiment described in Fig. 1. Fig. 
5 is a diagram showing an operational flow of the second 
embodiment . 

This structure enables the button A 21, the button B 22, 
the button C 23 and the button D 24 to be assigned various 
functions such as playing of a ring- tone and displaying of a 
schedule, at the user's discretion. 

The user operates the main operation unit 27 (Step Bl) to 
thereby assign a function A, a function B, a function C 23 and 
a function D 24 to the button A 21, the button B 22, the 
button C 23 and the button D 24, respectively (Step B2) . When 
the button A 21, the button B 22, the button C or the button D 
is pushed (Step B3) , the function assigned to each button is 
executed (Step B4 ) . 

Although a portable telephone rings a ring tone when 
receives e-mail, there is a request to listen to ring tones 
irrespective of receiving e-mail. In this case, the functions 
of the operation buttons A 21 to F 26 are set as follows: 
Operation button A 21: stop playing a ring tone, 
Operation button C 23: start playing a ring tone. 
Operation button E 25: scroll to a ring tone next to the 
currently selected ring tone, 



18 

Operation button F 26: scroll to a ring tone prior to the 
currently selected ring tone. 

For example, in a case that a function of playing a ring 
tone is assigned to the button A 21, the function A is set to 
5 be a function of playing a ring tone. When the button A 21 is 
pushed, the ring tone is rang. Further, by assigning functions 
of scrolling ring tones to be rang to the button E 25 and the 
button F 26, the ringing tone is changed to another one, so 
that another registered ring tone can be listened. 

10 The second embodiment has, if combined with the first 

embodiment, both effects. When combined, the switching setting 
between the functions of the first embodiment and that of the 
second embodiment can be performed by operating the main 
operation unit 27. If the switching setting is performed with 

15 a button provided on the back surface of the upper casing 1, 

or on a side surface of the upper casing 1 or a lower casing 2, 
the switching can be achieved without opening the foldable 
portable telephone. Therefore, the portable telephone can be 
used with further conveniences. 

20 

(Effects) 

As described above, the present invention has an effect 
to improve operability in that the number of open-close 
operations by the user of the foldable portable telephone is 
25 reduced. 

Further, it also has an effect to improve operability in 
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that one operation can be done with one button operation 
without opening the foldable portable telephone. 



